BE 



(19) 



J 



Europaisches Patentamt 

European Patent Office 

Off ice europeen des brevets 




(11) 



EP 0 795 600 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

17.09.1997 Bulletin 1997/38 

(21) Application number: 95921117.8 

(22) Date of filing: 07.06.1995 



(51) int. Ci 6 : C12M 1/34, C12M 1/32, 

G01N 31/22, G01N 33/543 

(86) International application number: 
PCT/JP95/01129 

(87) International publication number: 

WO 9C/19565 (27.06.1996 Gazette 1996/29) 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 22.12.1994 J P 319805/94 

(71) Applicant SHOWA YAKUHIN KAKO CO., LTD. 
Chuo-ku, Tokyo 104 (JP) 

(72) Inventors: 

. INOUE, Yoshiharu 

Chuo-ku Tokyo 104 (JP) 
. KINOSHITA, Yuichi 

Chuo-ku Tokyo 104 (JP) 
. SHIBUYA, Mutsumi 

Chuo-ku Tokyo 104 (JP) 



. OGUCHI, Kiyoshi 

Dai Nippon Printing Co., Ltd. 

Tokyo 162 (JP) 
• YAMADA, Hiroshi 

Dai Nippon Printing Co., Ltd. 

Shinjuku-ku Tokyo 162 (JP) 
. OHSHINA, Chizuko 

Dai Nippon Printing Co., Ltd. 

Tokyo 162 (JP) 
. HAYASHI, Masaho 

Dai Nippon Printing Co., Ltd. 

Tokyo 162 (JP) 

(74) Representative: McCallum, William Potter et al 
Cruikshank & Fairweather 
19 Royal Exchange Square 
Glasgow G1 3AE Scotland (GB) 



(54) DEVICE FOR CHEMICAL AND MICROBIOLOGICAL TESTS 

(57) An instrument for chemical and microbiological 
tests comprises a sample container for temporarily stor- 
ing a liquid sample; a plurality of sample-holding por- 
tions formed on the bottom face of the sample 
container; and a liquid-absorbent body capable of com- 
ing in contact with the liquid sample so that the body can 
absorb the excess sample, when the liquid sample is 
introduced into the container, while retaining the sample 
to be held on the sample-holding portions. This instru- 
ment can be used in a chemical or microbiological test 
wherein a sample is used in a relatively small amount 
and in particular, those requiring a large number of 
reactions and cultivation. Moreover, the instrument 
does not require the dispensation of a sample to each 
reaction system and does not cause any scatter of the 
sample in the surroundings. 
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Description 

Technical Field 

The present invention relates to an instrument suit- 5 
ably used in chemical tests or microbiological tests. 

Background Art 

There have usually been used a plastic microplate 10 
provided thereon with a plurality of wells as a reaction 
vessel or a culture vessel in a chemical test which com- 
prises a process lor reacting a chemical sample with a 
certain reagent, or a microbiological test which com- 
prises a step for cultivating a microorganism in a sam- rs 
pie, in particular, in a test which requires treatments of a 
number of samples, reactions with a number of rea- 
gents or cultivation of a microorganism in a number of 
systems. 

For instance, a plastic plate equipped with a so 
number of small wells has usually been used in immu- 
nological assays such as ELISA assays. In respect of 
the determination of the sensitivity of bacteria to anti- 
bacterial agents by the micro liquid dilution technique, 
i.e., the determination of the minimum inhibitory con- 25 
centration (MIC) for a specific antibacterial agent, there 
has widely been used the single disc method according 
to the agar plate dilution method or the agar diffusion 
method, but the use of a microplate provided with U- 
shaped wells identical to that used in the immunological 30 
tests is specified, in the standard method for the deter- 
mination of MIC by the micro liquid dilution technique 
which is designated by the Chemotherapeutic Associa- 
tion of Japan in 1 989, which is similar to the foregoing 
single disc method further economized and automated. 35 

In such a test wherein a microplate is used, individ- 
ual reactions or cultivation of microorganisms each is 
carried out in a separate well on the plate. In the deter- 
mination of MIC by the micro liquid dilution method 
using a microplate, for instance, an antibacterial agent 40 
is added to a plurality of wells in a variety of concentra- 
tions and the growth of a bacterium to be tested in each 
well is then observed to thus determine the minimum 
inhibitory concentration of the antibacterial agent. As 
microplates used in such tests, there have been put on 45 
the market one which is prepared by preliminarily dis- 
pensing a desired amount of an antibacterial agent to 
each well and then drying or freezing and storing. How- 
ever, the microplate per se is expensive, this makes it 
difficult to offer a cheaper commodity and accordingly, so 
the users have strongly desired for the reduction of the 
price thereof Moreover, such a m'tcrop\ate requires the 
dispensation of a desired amount of, for instance, a liq- 
uid sample to each we/I during testing and it requires a 
tremendous labor to carry out the test. Accordingly, it is 55 
preferred to develop an instrument for easily dispens- 
ing, for instance, a desired amount of a liquid sample to 
a container used for carrying out the desired test. 

To meet such a demand, the inventors of this inven- 



tion have proposed an instrument for use in chemical 
tests or microbiological tests, which comprises a base 
provided thereon with portions for holding a sample 
(WO 94/04703). The instrument is designed to absorb, 
for instance, a liquid sample in the sample-holding por- 
tion formed on the base to hold a desired amount of the 
liquid sample on or within the sample-holding portion 
and to thus meet the foregoing requirement. To allow 
the instrument to hold a sample, however, it should be 
designed in such a manner that an excess of the sam- 
ple is dropwise added to the instrument and then it is, 
for instance, inclined to remove the excess sample, or 
the instrument per se is immersed in a liquid sample 
accommodated in a container and then pulled up to thus 
allow the sample-holding portion to hold a desired 
amount of the sample. 

For this reason, the liquid sample is inevitably scat- 
tered in the surrounding to some extent when using the 
foregoing instrument to carry out such a test. However, 
any scattering of the liquid sample should sometimes be 
avoided when the liquid sample to be tested comprises, 
for instance, pathogens. 

Disclosure of the Invention 

Accordingly, an object of the present invention is to 
provide a test instrument which is not expensive and 
can be used in chemical tests or microbiological tests 
wherein a sample is used in a relatively small amount 
and, in particular, which require a large number of reac- 
tions, cultivation or the like and more specifically, to pro- 
vide a test instrument in which a sample must not be 
dispensed to each reaction system and which can pre- 
vent any scattering of the sample in the surroundings. 

The inventors of this invention have further 
improved the test instrument disclosed in the patent 
application filed by the inventors (WO 94/04703) to thus 
provide a test instrument which is designed such that an 
excess of a liquid sample is once fed onto the sample- 
holding portion, followed by absorption of the excess liq- 
uid sample with a liquid-absorbent body to thus leave a 
desired amount of the liquid sample on the sample- 
holding portion and accordingly, the foregoing problems 
have been solved. 

According to the present invention, there is thus 
provided an instrument for chemical and microbiological 
tests which comprises a sample container for temporar- 
ily storing a liquid sample; a plurality of sample-holding 
portions formed on the bottom face of the sample con- 
tainer; and a liquid -absorbent body capable of coming 
in contact with the liquid sample so that the body can 
absorb the excess sample, when the liquid sample is 
introduced into the foregoing container, while retaining 
the sample to be held on the sample- holding portions. 

Brief Description of the Drawings 

Fig. 1 is a perspective view schematically illustrat- 
ing the instrument for tests according to a first embodi- 
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ment of the present invention. 

Fig. 2 is a top plan view showing the test instrument 
as shown in Fig. 1. 

Fig. 3 is a cross sectional view of the test instru- 
ment as shown in Fig. 2, taken along the line AA' in Fig 
2. 

Fig. 4 is a schematic cross sectional view of a sam- 
ple-holding portion of the test instrument of the present 
invention, which is designed such that the sample-hold- 
ing portion comprises portions for absorbing the sample 
and portions for containing the sample. 

Fig. 5 is a schematic plan view of the sample-hold- 
ing portion as shown in Fig. 4. 

Fig. 6 is a schematic cross sectional view showing 
an example of the sample-holding portion having the 
shape as shown in Fig. 4 to which a sample is added. 

Fig. 7 is a schematic cross sectional view showing 
another example of the sample-holding portion as 
shown in Fig. 4. 

Fig. 8 is a perspective view schematically illustrat- 
ing the instrument for tests according to a second 
embodiment of the present invention. 

Fig. 9 is a top plan view showing the test instrument 
as shown in Fig. 8 

Fig. 10 is a cross sectional view of the test instru- 
ment as shown in Fig. 9, taken along the line BB' in Fig. 
9. 

Fig. 1 1 is a perspective view schematically illustrat- 
ing the instrument for tests according to a third embodi- 
ment of the present invention. 

Fig. 12 is a top plan view showing the test instru- 
ment as shown in Fig. 1 1 . 

Fig. 13 is a cross sectional view of the test instru- 
ment as shown in Fig. 11, taken along the line CC in 
Fig. 12. 

Fig. 14 is a cross sectional view of the test instru- 
ment as shown in Fig. 11, taken along the line DD' in 
Fig. 12. 

Fig. 15 is a cross sectional view showing a variation 
of the instrument for tests according to the third embod- 
iment, taken along the line CC in Fig. 1 1 . 

Fig. 16 is an exploded perspective view showing 
another variation of the test instrument according to the 
third embodiment. 

Fig. 17 is a longitudinal cross sectional view of the 
test instrument as shown in Fig. 16. 

Fig. 1 8 is a perspective view showing an example of 
the liquid-absorbent body used in the test instrument of 
the present invention according to a forth embodiment. 

Fig. 19 is a perspective view showing another 
example of the liquid-absorbent body used in the test 
instrument of the present invention according to the 
forth embodiment 

Fig. 20 is a bottom plan view of a cap body used in 
the test instrument, to which the liquid-absorbent body 
as shown in Fig. 19 is fitted, of the present invention 
according to the forth embodiment. 

Fig. 21 is a cross sectional view of the test instru- 
ment according to the 4th embodiment of the present 



invention, to which the cap body as shown in Fig. 20 is 
fitted to the sample container, taken along the line cor- 
responding to the line EE' in Fig. 20. 

5 Best Mode for Carrying Out the Invention 

In an embodiment of the present invention, the 
sample-holding portions are provided on the bottom 
face of the foregoing container in the form of hydrophilic 
10 portions. 

In another embodiment of the present invention, the 
sample-holding portions are provided on the bottom 
face of the foregoing container in the form of recess 
wells. 

is In an embodiment of the present invention, the liq- 

uid-absorbent body is formed in such a manner that it 
constitutes a part or the whole of the inner wall of the 
sample container for accommodating a liquid sample. In 
this embodiment, the test instrument of the present 

20 invention comprises a base having sample-holding por- 
tions and a liquid-absorbent body arranged on the base, 
wherein the inner botton face of the sample container 
for accommodating the liquid sample may be defined by 
the face of the base on which the sample-holding por- 

25 tions are formed and the inner side face of the foregoing 
container may be defined by the foregoing liquid- 
absorbent body. 

In another embodiment of the present invention, the 
liquid-absorbent body is provided so as to constitute a 

30 part of the whole of the inner bottom face, except for the 
sample-holding portions, of the sample container for 
accommodating a liquid sample 

In a further embodiment of the present invention, 
the test instrument can be designed such that the 

35 periphery of the sample-holding portion is positioned at 
a level higher than that of the portion on the bottom face 
of the container other than the sample-holding portions. 
In this embodiment, the liquid- absorbent body may be 
formed in such a manner that it constitutes the lowest 

40 portion of the bottom face of the container except for the 
sample-holding portions. 

In a still further embodiment of the present inven- 
tion, the test instrument further comprises a cap body of 
the sample container for accommodating the liquid 

45 sample and the liquid absorbent body can be positioned 
on the internal surface of the cap body so that, when the 
cap body is fitted to the container, the liquid-absorbent 
body can absorb the excess of the sample other than 
the sample to be retained on or within the sample- hold- 
so ing portions. 

In a still another embodiment of the present inven- 
tion, the test instrument further comprises a bottom 
member arranged behind the sample container and 
capable of supporting the liquid-absorbent body, the 

55 bottom member defines a region for accommodating 
the liquid-absorbent body in cooperation with the sam- 
ple container, the sample container is provided with a 
peripheral portion positioned below the sample-holding 
portion and a through hole formed on the peripheral 
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portion, and the through hole permits the fluid commu- 
nication with the liquid-absorbent body-accommodating 
region arranged between the sample container and the 
bottom member. 

In an embodiment of the present invention, the 
outer peripheral edge of the sample-holding portion is 
positioned at a level higher than that of the peripheral 
portion thereof and the peripheral portion may be 
formed from a funnel-like wall body which downward 
extends from the outer edge towards the hole. 

In an embodiment of the present invention, the bot- 
tom member may be provided with a plurality of upward 
extending cylindrical standing-up walls and the top face 
of the standing-up wall may have a shape substantially 
complementary to the lower face of the sample-holding 
portion. 

In one embodiment of the present invention, the 
bottom member is realized in the form of a container 
whose top is opened, a plurality of cylindrical standing- 
up walls which upward extend are formed on the bottom 
wall of the bottom member, the top face of the standing- 
up wall constitutes the sample-holding portion, there 
are formed a plurality of through-holes on the liquid- 
absorbent body, through which the standing-up wall 
may pass and there may be formed, on the bottom face 
of the container, a plurality of openings capable of being 
fitted to the top portions of the standing-up walls. 

In an embodiment of the present invention, an 
upper projection which supports the liquid-absorbent 
body is arranged on the bottom wall of the bottom mem- 
ber and the projection may be positioned below the 
through-hole. 

In one embodiment of the present invention, the 
standing-up wall is realized in the form of a cylinder and 
a stepped portion is formed on the outer periphery of 
the standing-up wall, which is fitted with the inner 
peripheral edge of the opening on the bottom face to 
thus arrange the top edge of the standing-up wall and 
the bottom face on a substantially the same plane. 

In one embodiment of the present invention, the 
sample- holding portions may comprise an agent for use 
in a chemical test or for a microbiological test. 

The test instrument of the present invention has a 
sample container for temporarily storing a liquid sample 
and thus the liquid sample may be injected into the con- 
tainer and may be stored therein. In addition, a plurality 
of sample-holding portions are provided on the inner 
bottom face of the container. Further the test instrument 
of the present invention comprises a liquid-absorbent 
body which is designed in such a manner that, when a 
liquid sample is injected into the sample container, the 
liquid -absorbent body may constitute at least a part of 
the inner surface of the portion of the container in which 
the liquid sample is accommodated or that the liquid- 
absorbent body can come in contact with the liquid sam- 
ple through other methods. The liquid -absorbent body 
gradually absorbs the liquid sample accommodated in 
the container. If the excess liquid sample is gradually 
removed in this way, only a desired amount of the liquid 



sample can be retained in the sample-holding portion 
by the method as will be detailed below, any liquid sam- 
ple does not remain on the inner bottom surface of the 
container other than the sample-holding portions and 
5 this accordingly permits the formation of, for instance, a 
reaction system wherein the liquid sample is retained in 
the sample-holding portions in a predetermined 
amount. 

Accordingly, the use of the test instrument of the 
10 present invention can eliminate the need for dispensa- 
tion of a sample to each reaction system and the need 
for spraying of the sample on the instrument or for dip- 
ping the instrument in the liquid sample. This can in turn 
prevent any scattering of the sample in the surround- 
15 ings. 

The present invention will hereinafter be explained 
in more detail with reference to the following specific 
embodiments. 

Fig. 1 is a perspective view of the instrument for 

20 tests according to a first embodiment of the present 
invention, Fig. 2 is a top plan view of the test instrument 
as shown in Fig. 1 and Fig. 3 is a cross sectional view of 
the test instrument as shown in Fig. 2, taken along the 
line AA' The test instrument of the present invention 

25 shown in Figs 1 to 3 comprises a base 1 which consti- 
tutes the bottom face of a sample container and a liquid- 
absorbent body 2 which is mounted on the base and 
constitutes the side face of the sample container. In 
short, the sample container is constituted by the base 1 

30 and the liquid-absorbent body 2 in this embodiment. In 
addition, a plurality of sample-holding portions 3 are 
provided on the bottom face of the sample container 
formed by the base 1 . 

In the test instrument shown in Fig. 1, the sarnple- 

35 holding portions each is realized in the form of a 
hydrophilic portion on the bottom face of the sample 
container and the portions on the bottom face of the 
container except for the sample-holding portions are 
hydrophobic (or water repellent) in nature. 

40 A liquid sample is injected into the sample container 
defined by the foregoing base and the liquid -absorbent 
body to thus fill the container with the sample. Then the 
liquid-absorbent body starts to absorb the liquid sam- 
ple, only the liquid sample is finally retained on the 

45 hydrophilic sample-holding portions or the liquid sample 
is retained only on each hydrophilic sample-holding por- 
tion in the form of a liquid drop which rises due to its sur- 
face tension, while the liquid sample is not retained at all 
on the surface of the container except for the sample- 
so holding portions, i.e., water repellent portions to thus 
form a reaction system on or within the sample-holding 
portions. 

The base of the test instrument of the present 
invention may be produced from any material, but mate- 
55 rials therefor may be selected from the group consisting 
of. for instance, polymers such as polyethylene, poly- 
propylene, ethylene-vinyl acetate copolymer ethylene- 
vinyl alcohol copolymer, polystyrene, polyacrylate, poly- 
vinyl chloride, polyvinyl alcohol, polyvinyl butyral, polya- 
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mide, polyester, polycarbonate, polyurethane, polyimide 
and triacetyl cellulose; metal sheets such as aluminum 
and stainless steel sheets; films; and paper laminated 
with the foregoing polymers, while taking into consider- 
ation, for instance, strength, processing characteristics 5 
and prices thereof, 

The size, thickness and shape of the base are not 
restricted to specific ones and may arbitrarily be 
selected depending on the procedures of a particular 
test used such as the size, number and shape of the 10 
sample-holding portions to be formed thereon, as well 
as the size of the liquid -absorbent body fitted to the 
base, or in such a manner that each material selected 
can provide appropriate handling properties. Preferably, 
the base is in general formed into a rectangular plate- is 
like shape, for instance, a rectangular shape generally 
having a side ranging from 2 to 10 cm, a length of 5 to 
15 cm and a thickness ranging from 0.1 to 2 mm. The 
materials for the sample-holding portions and the base 
may likewise have an appropriately selected color, a 20 
degree of transparency or the like so as to render any 
change indicative of test results such as the growth of 
bacteria and the progress of a color reaction easily 
detectable. For instance, transparent and black-colored 
bases may be used in the invention. 25 

It is preferred to select a relatively high hydrophobic 
substance as the material for the base. This is because 
a desired degree of the contrast in water repellency 
between the sample- holding portions and the other por- 
tions can easily be ensured simply by providing 30 
hydrophilic sample-holding portions thereon without 
subjecting the base to a water-repellent treatment. If the 
base has relatively high hydrophilicity, it is sufficient to 
subject the portions other than the sample-holding por- 
tions to a water-repellent treatment. 35 

The hydrophilic sample-holding portions may be 
formed by pasting or coating the base with a substance 
having hydrophilicity or water absorption properties. 

In the test instrument of the present invention, the 
reaction system or cultivation system or the like may 40 
mainly be held in the sample-holding portions through 
absorption or may be retained on the sample-holding 
portions in the form of liquid drops. 

Incidentally, the term "sample-holding portion(s)" 
referred to in the present invention is not restricted to 45 
mean only the portions for holding samples to be 
inspected, but embraces those for holding any reaction 
system or cultivation system used in desired chemical 
or microbiological tests. 

Moreover, the sample-holding portion may simply so 
be a hydrophilic or water-absorbing portion, i.e., a por- 
tion free of any reagent, but preferably the sample-hold- 
ing portions comprise, from the beginning, reagents 
required for these tests in order to make the most use of 
such an advantage of the test instrument according to ss 
the present invention that a desired amount of a liquid 
sample may easily be dispensed by the method 
described above. For instance, if the instrument is used 
as a means for determining the sensitivity of bacteria to 



an antibacterial agent according to the aforementioned 
micro liquid-dilution method, the determination of the 
sensitivity of bacteria to an antibacterial agent can be 
carried out simply by adding a bacteria-containing liquid 
obtained by suspending a desired amount of bacteria in 
an appropriate culture medium to sample-holding por- 
tions during the test if a desired amount of an antibacte- 
rial agent to be tested is previously included in the 
sample-holding portions. In this respect, however, the 
reagents are maintained on or within the sample-hold- 
ing portions in such a manner that the reagents are not 
released immediately after the injection of a liquid sam- 
ple into the sample container, but released after the 
excess sample is substantially removed while leaving a 
desired amount of the sample on or within each sample- 
holding portion. 

Moreover, if the instrument is, for instance, used as 
a tool for the determination of the sensitivity to an anti- 
bacterial agent and the instrument is provided with a 
plurality of sample-holding portions which can retain the 
same amount of a culture medium and the content of an 
antibacterial agent is stepwise changed, the determina- 
tion may easily be performed by dispensing a predeter- 
mined amount of a bacterial sample to each sample- 
holding portion of the test instrument as has been 
explained above and then observing the growth condi- 
tions of the bacteria. It is preferred for the purpose of the 
foregoing test to adjust the content of the antibacterial 
agent such that it is doubled from one sample-holding 
portion to another portion. 

The sample- holding portions may be formed by the 
same method used for forming the sample-holding por- 
tion of the test instrument disclosed in the foregoing pat- 
ent Application of the inventors of this invention (WO 
94/04703). In this connection, all of the disclosure of 
WO 94/04703 is, by reference, incorporated into the 
present specification as a part of the description 
thereof. 

Examples of materials usable in the present inven- 
tion for forming the sample-holding portions are fibrous 
substances having water absorbing properties and 
water retention characteristics such as filter paper and 
pulp disk; sponge-like porous substances produced 
from various kinds of polymers; polysaccharides such 
as starch, agar and pullulan; proteins such as casein 
and gelatin; cellulose derivatives such as crystalline cel- 
lulose, methyl cellulose, ethyl cellulose, carboxymethyl 
cellulose, hydroxyethyl cellulose and hydroxypropyl cel- 
lulose; various kinds of polymers such as polyvinyl alco- 
hol, polyethylene glycol, polypropylene glycol, 
polyacrylamide, polyacrylic acid, poly(sodium acrylate) 
and polyvinyl pyrrolidone and copolymers thereof which 
may, if necessary, be copolymerized with other mono- 
mers; products commercially available from Dai-ichi 
Kogyo Seiyaku Co., Ltd. under the trade name of PAO- 
GEN which mainly comprise polyethylene glycol and 
polypropylene glycol or partially cross-linked products 
thereof; naturally occurring adhesives such as gum ara- 
ble; and mixture thereof. 
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Among the foregoing materials, polyvinyl pyrro- 
lidone, hydroxyethyl cellulose, hydroxypropyl cellulose, 
polyethylene glycol, polyvinyl alcohol, PAOGEN or the 
like show a high effect of thickening a sample when 
absorbing the sample liquid and as a result, the viscos- 
ity of the sample held on the sample-holding portion is 
increased upon practical use. The sample is thus firmly 
maintained and hardly released from the sample-hold- 
ing portion during handling the same and therefore, the 
use of such materials is preferred in the invention. 

The use of water -absorbing ge! as the material for 
forming the sample-holding portions is more preferred 
for the foregoing purpose of the firm retention of the 
sample. 

Examples of water-absorbing gels preferably used 
herein are polyvinyl alcohol/polyacrylate type gels, 
cross-linked polyacrytate type gels, cross-linked polyvi- 
nyl alcohol type gels, cross-linked polyethylene oxide 
type gels, cross-linked polyacrylamide type gels such 
as cross-linked polydiethyl acrylamide gels and cross- 
linked polyisopropyl acrylamide gels, cross-linked poly- 
vinyl pyrrolidone type gels and cross-linked PAOGEN 
gels. These water-absorbing gels may be used alone or 
in any combination thereof. 

When using such a water-absorbing gel as the 
material for forming the sample-holding portions, they 
are in general used in combination with an appropriate 
binder. 

Examples of materials usable as such binders 
include hydrophobic resins (water-insoluble resins), for 
instance, acrylic resins such as those commercially 
available from Mitsubishi Rayon Co., Ltd. under the 
trade mark "Dianal" BR-Resin, polyvinyl butyral, polyes- 
ter resins, polyurethane resins, fluoroplastics, silicone 
resins and styrene-butadiene latex resins, and resins 
soluble in water and simultaneously soluble in organic 
solvents (soluble in both aqueous and organic solvents) 
such as polyvinyl pyrrolidone and hydroxypropyl cellu- 
lose. These binders may likewise be use alone or in any 
combination thereof. 

The size, shape, position on the base or the like of 
the sample-holding portions are not restricted to spe- 
cific ones and can arbitrarily be selected depending on, 
for instance, the materials for the sample-holding por- 
tions, which are also selected such that the portion can 
hold a desired amount of the reaction system or cultiva- 
tion system required for each particular test as well as 
the method for preparing the test instrument of the 
present invention. 

The use of, for instance, fibrous materials such as 
filter paper and sponge-like porous materials permits 
the formation of the sample-holding portions capable of 
holding a relatively large amount of a sample. In this 
case, the sample-holding portion in general has a circu- 
lar shape having a diameter ranging from about 3 to 20 
mm or a rectangular shape whose side has a length 
ranging from 3 to 20 mm and the thickness of the sam- 
ple-holding portion ranges from about 0.5 to 3 mm. In 
this case, the amount of the sample to be accommo- 



dated in each sample-holding portion in general ranges 
from about 0.005 to 0.1 ml. 

If materials such as polymers and water-absorbing 
gels are used, the sample-holding portions can easily 
5 and effectively be formed by, for instance, printing tech- 
niques and further fine sample-holding portions may 
likewise be formed easily For instance, there can be 
formed fine sample-holding portions each having an 
area of about 5 mm 2 and a distance between neighbor- 
ed ing two such portions of about 0.5 mm. Moreover, sam- 
ple-holding portions having a thickness, as determined 
after drying, ranging from about 0.01 to 500 um by a sin- 
gle printing operation. The amount of a sample capable 
of being retained in such a sample-holding portion in 

15 general ranges from about 0.005 to 0.1 ml. 

In addition, if polymers and water-absorbing gels 
such as those listed above are used as the materials for 
the sample-holding portions, the polymer and/or the 
water -absorbing gel and, if necesary, an appropriate 

20 binder can be dissolved or dispersed in an appropriate 
solvent, followed by applying the resulting solution or 
dispersion onto the base in a desired pattern or drop- 
ping it on the base using a dispenser and then drying to 
thus give the instrument of the present invention. 

25 More preferably, the test instrument of the present 

invention can be produced by forming the sample-hold- 
ing portions on the base according to a printing tech- 
nique such as the screen process printing and the 
gravure printing technique using, for instance, a solution 

30 of the materials listed above for the sample-holding por- 
tions in an appropriate solvent as an ink, followed by 
drying. The printing techniques used in the production 
of the test instrument may be any printing technique 
used for the preparation of the usual printed matter, with 

35 the screen process printing and the gravure printing 
techniques being particularly preferred. 

rf the sample-holding portions are formed by print- 
ing as discussed above, it is preferred to form the sam- 
ple-holding portions prior to the arrangement of the 

40 liquid-absorbing body on the base. Alternatively, sam- 
ple-holding portions may be formed on a sheet-like 
material, followed by pasting the sheet-like material on 
the inner bottom face of a sample container. Such a 
sheet-like material may be selected from those listed 

45 above in connection with the base. 

When the sample-holding portions are formed by 
printing, the arrangement, shape, thickness or the like of 
the sample-holding portions may be controlled by the 
shape of the printing block used and it is also possible 

so to form sample-holding portions having different thick- 
nesses through a single printing operation. In this con- 
nection, if the sample-holding portions having a desired 
thickness cannot be formed by a single printing opera- 
tion, the sample-holding portions having a desired thick- 

55 ness may be prepared by repeating the same printing 
operation over a plurality of times. 

Another method for producing the instrument of the 
present invention according to the printing technique 
may comprise, for instance, forming, in advance, parts 
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which serve as partition walls (each separating two 
neighboring sample-holding portions) on the base 
according to the printing technique, followed by charg- 
ing a material for forming the sample-holding portions to 
the portions on the base defined by the partition waits to 
thus give a test instrument according to the present 
invention. In this case, the foregoing partition wall must 
be hydrophobic (or water-repellent). 

For instance, the test instrument of the present 
invention can be produced by forming, according to the 
foregoing printing technique, a lattice pattern or the like 
which defines independent portions for subsequently 
forming the sample-holding portions on a base com- 
posed of an appropriate material; injecting a material for 
forming the sample-holding portions, for instance, a 
solution of, for instance, the foregoing polymer material 
in an appropriate solvent into each independent portion 
formed by the pattern; and then drying. 

The formation of the sample-holding portions by the 
printing techniques as has been discussed above is 
preferred not only for the reduction of the price of the 
test instrument per se through mass-production, but 
also suitable for the formation of fine sample-holding 
portions as well as the formation of sample-holding por- 
tions which correctly comprise a desired amount of a 
reagent required for carrying out the test and, in partic- 
ular, it is suitable for the production of a test instrument 
provided with a large number of sample-holding por- 
tions and accordingly adapted for the automation of the 
test. 

As has been discussed above, the reagents 
required for the test may be added, in advance, to the 
sample-holding portions by impregnating the sample- 
holding portions with a solution containing such a rea- 
gent and then drying when using, for instance, a fibrous 
material such as filter paper or a sponge-like porous 
body; or by adding such a reagent to a solution or dis- 
persion of a polymer or the like, which is subsequently 
applied to the base, when using such a polymer. 

In the latter case, the reagent is admixed with a 
solution or dispersion of, for instance, the foregoing pol- 
ymer or water-absorbing gel to thus give a mixed liquid 
serving as an ink, applying the ink onto the base by a 
variety of printing processes and then drying to easily 
and effectively form a large number of sample-holding 
portions. 

If the sample-holding portions are formed by print- 
ing, a multi-layered sample-holding portions comprising 
a plurality of reagents can be formed by carrying out the 
printing operation over a plurality of times using inks 
comprising different reagents and a material for forming 
the portions. It is also possible to form sample-holding 
portions comprising different contents of a reagent by 
carrying out printing operation over a plurality of times 
using the same ink comprising a reagent and a material 
for the sample-holding portions while changing the 
printing times for each sample-holding portion (i.e., var- 
iously changing the number of printing operations for a 
single sample-holding portion). 



Alternatively, the sample-holding portions of the 
test instrument of the present invention may be 
designed such that each portion comprises a region for 
absorbing the sample and a region for inclusion of the 

5 foregoing reagent in advance (i.e., a reagent-containing 
region) so that these regions serve as one sample-hold- 
ing portion when the sample is added to these regions 
upon practical use. 

In this case, the sample- holding portion can, for 

io instance, be prepared by forming the region for absorb- 
ing the sample on the base through a printing operation 
using an ink which comprises a water-absorbing gel, a 
binder and a solvent or a dispersion medium and then 
forming the reagent-containing region on the sample- 
rs absorbing region previously formed in a pattern almost 
identical to that of the latter through a printing operation 
using, for instance, an ink which comprises a reagent, a 
binder and a solvent or a dispersion medium to thus 
laminate these two regions. These sample-absorbing 

20 region and the reagent-containing region may be 
applied onto the base in the reverse order. 

The sample-holding portion of the test instrument of 
the present invention may comprise, for instance, two 
regions independently formed on the base, i.e., a rea- 

25 gent-containing region 12 and a sample-absorbing 
region 11 surrounding the region 12, whose cross sec- 
tional and plan views are shopwn in Figs. 4 and 5 
respectively. If the sample-holding portion has such a 
construction, the material for forming the sample- 

30 absorbing region should be selected from those capa- 
ble of sufficiently expanded through absorption of water 
so that the sample-absorbing region gets swollen upon 
addition of a sample and that the former thus cover the 
reagent-containing region to unite these two regions 

35 and to thus ensure the distribution of the reagent 
throughout the region. Preferred examples of such 
materials are a variety of water-absorbing gels listed 
above. 

When the sample-holding portions having a shape 
40 as shown in Figs. 4 and 5 using a water-absorbing gel, 
the addition of a sample causes expansion of the water- 
absorbing gel present in the sample-absorbing region, 
whose cross sectional view is shown in Fig. 6, and 
these two regions serve as a single sample-holding por- 
45 tion. 

When forming the sample-holding portion so as to 
have the foregoing construction, the sample-absorbing 
region and the reagent-containing region may come in 
contact with one another or may be separated from one 

50 another at a certain distance inasmuch as these two 
regions are united when a sample is added thereto. 

Moreover, if forming the sample- holding portion so 
as to have the construction as shown in Fig 4, a protec- 
tive layer 15 comprising a polymer such as those listed 

55 above may be formed on the reagent-containing region 
as shown in Fig. 7 in order to prevent any reagent from 
falling off. 

In case where the sample-absorbing region and the 
reagent-containing region are separately formed as has 
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been discussed above, the sample-holding portions 
which are required for the aforementioned test instru- 
ment used in the determination of the sensitivity of bac- 
teria to antibacterial agents and in which the amount of 
a reagent is not identical, but the amount of the sample 
to be retained is identical can easily be produced by 
forming the sample-absorbing region from a constant 
amount of a water-absorbing gel and a binder, forming 
the reagent-containing region through a printing opera- 
tion using an ink which comprises a reagent and a 
binder, while changing the amount of the ink containing 
the foregoing reagent by changing the amount of the ink 
transferred through the control of the depth or the 
number of-lines on the printing plate or by changing the 
concentration of the reagent, during the printing opera- 
tion. 

The liquid-absorbent body used in the test instru- 
ment of the present invention is selected from materials 
which can relatively rapidly absorb an aqueous liquid 
when coming in contact with the liquid, but when pour- 
ing a liquid sample in the sample container at the usual 
speed, they can absorb the liquid sample at such a 
velocity that the inner bottom face of the container on 
which the sample-holding portions are formed is once 
covered with the liquid sample. This is because, if the 
liquid-absorbing speed of the liquid-absorbent body is 
too fast, the sample is absorbed by the absorbent body 
prior to the complete distribution of the sample through- 
out the bottom face of the sample container. Accord- 
ingly, the sample does not come in contact with the 
sample-holding portions at all and the foregoing method 
may often fail in the retention of the sample on the sam- 
ple-holding portions. For this reason, if the majority of 
the inner face of the sample container which comes in 
contact with the sample is constituted by the liquid- 
absorbent body, any material showing such an 
extremely high absorbing speed cannot be used. In this 
regard, however, the overall absorbing speed of such a 
material having an extremely high absorbing speed may 
be controlled by reducing the area which comes in con- 
tact with the liquid sample. For instance, the whole face 
of the sample container which comes in contact with the 
liquid sample may be formed from a material such as 
those used for forming the base, followed by forming 
small holes at any position on the face which comes in 
contact with the liquid sample and then forming the liq- 
uid-absorbent body in such a manner that the body is 
exposed through the holes. 

Examples of materials used for forming the liquid- 
absorbent body of the present invention include (1) filter 
paper, water-absorbing paper, nonwoven fabrics, poly- 
meric fibers such as acetate filaments, fibrous materials 
having water-absorbing and water retention characteris- 
tics such as cottom fibers, e.g.. those available from 
Kanebo, Ltd. under the trade name of BELLOASIS; (2) 
sponge -like porous bodies comprising a variety of poly- 
mers; (3) water- absorbing gels, for instance, polyvinyl 
alcohol/polyacryiate type gels, cross-linked polyacrylate 
type gels, cross-linked polyvinyl alcohol type gels, 



cross-linked polyethylene oxide type gels, cross-linked 
polyacryiamide type gels such as cross-linked polydie- 
thyl acrylamide gels and cross-linked polyisopropyl acr- 
yiamide gels, cross-linked polyvinyl pyrrolidone type 

5 gels and cross-linked PAOGEN (trade mark) gels, which 
may be used alone or in any combination thereof; (4) 
water-absorbing sheets obtained by sandwiching the 
foregoing water-absorbing gel between, for instance, 
nonwoven fabrics and/or paper such as water-absorb- 

10 ing sheets distributed under the trade name of AQUA- 
KEEPER (Sumitomo Seika Chemicals Co., Ltd.) and 
DRIPSHEET (Dai Nippon Printing Co., Ltd.); (5) water- 
absorbing sheets in which the materials listed above in 
connection with (1), (2) and (4) and the foregoing water- 

is absorbing gel coexist, such as those comprising paper 
and powdery water-absorbing gel sprayed thereon; (6) 
water -absorbing sheets prepared by coating a base 
such as a polymer sheet of, for instance, polyethylene, 
polypropylene, ethylene-vinyl acetate copolymer, ethyl- 

20 ene-vinyl alcohol copolymer, polystyrene, polyacrylate, 
polyvinyl chloride, polyvinyl alcohol, polyvinyl butyral. 
polyamide, polyester, polycarbonate, polyurethane. 
polyimide or triacetyl cellulose, paper or a nonwoven 
fabric with the foregoing water-absorbing gel in combi- 

25 nation with a binder, for instance, hydrophobic resins 
(water-insoluble resins) such as acrylic resins, e.g., 
those commercially available from Mitsubishi Rayon 
Co., Ltd. under the trade mark "Dianal" BR-Resin, poly- 
vinyl butyral, polyester resins, polyurethane resins, 

30 fluoroplastics, silicone resins and styrene-butadiene 
latex resins, and resins soluble in water and simultane- 
ously soluble in organic solvents (soluble in both aque- 
ous and organic solvents) such as polyvinyl pyrrolidone 
and hydroxypropyl cellulose (these binders may likewise 

35 be use alone or in any combination thereof); (7) water- 
absorbing sheets prepared by coating a base such as 
those described above with a material which is soluble 
in organic solvents and capable of getting swollen 
obtained by, for instance, partially cross-linking a poly- 

40 ethylene glycol such as those commercially available 
from Sumitomo Seika Chemicals Co., Ltd. under the 
trade name of AQUACOKE or a variety of water-soluble 
polymer such as polyacryiamide, poly (sodium aery late), 
polyethylene oxide, polypropylene oxide, polyvinyl alco- 

45 hol and polyvinyl pyrrolidone, followed by irradiating with 
ionizing radiation to thus make the coated layer insolu- 
ble in water; and (8) any combination of the foregoing 
materials (1) to (7). The liquid -absorbent body having 
any pattern can be formed on the base by the printing 

so method like the foregoing sample- holding portions if 
using, in particular, the materials (6) and (7) listed 
above. 

The liquid -absorbent body composed ol these 
materials is formed in an amount sufficient for removing. 
55 through absorption, the excess of the liquid accommo- 
dated in the sample container except for that to be 
retained in the sample-holding portions. 

In specific examples according to the first embodi- 
ment of the present invention shown in Figs. 1 to 3, the 
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test instrument of the present invention comprises a 
base provided thereon with sample-holding portions 
and a liquid-absorbent body arranged on the base, the 
inner bottom face of the sample container for accommo- 
dating a liquid sample is defined by the face of the base 
to which the sample-holding portions are fitted and the 
inner side of the container is defined by the foregoing 
liquid -absorbent body. The test instrument having such 
a construction according to the present invention is pre- 
ferred from the viewpoint of the production thereof, 
since it can easily be prepared by arranging and fixing 
the liquid-absorbent body in such a manner that the 
sample container is formed on the base. In this case, 
the outer surface of the liquid-absorbent body which 
does not come in direct contact with the liquid sample 
may be covered with a different water-impermeable 
material 4 in order to prevent any scattering of the sam- 
ple absorbed by the liquid-absorbent body and to sim- 
plify the handling of the resulting test instrument easy. 
Such a water-impermeable material used for covering 
the liquid -absorbent body may be those listed above for 
forming the base. These base and coated portion of the 
liquid-absorbent body may integrally be formed from an 
injection-moldable material. 

Fig. 8 is a perspective view illustrating the test 
instrument according to a second embodiment of the 
present invention; Fig. 9 is a top plan view of the test 
instrument as shown in Fig. 8; and Fig. 10 is a cross 
sectional view of the test instrument as shown in Fig. 9, 
taken along the line BB\ 

In the second embodiment of the present invention 
as shown in Figs. 8 to 10, the sample-holding portions 3 
are formed as concave portions arranged on the bottom 
of the container. The other construction may be the 
same as those disclosed in Fig. 1 . 

In this embodiment, if the liquid sample once 
accommodated in the sample container is removed by 
the liquid-absorbent body through absorption like the 
foregoing first embodiment, the sample is accommo- 
dated in the concave portion and retained in the swollen 
condition due to its surface tension. Therefore, the inner 
face of the concave portion of the sample-holding por- 
tion must not particularly be hydrophilic. However, the 
bottom face of the sample container other than the sam- 
ple-holding portions must be hydrophobic (or water- 
repellent) in nature to thus ensure sufficient removal of 
the excess liquid sample. 

The shape of the concave portion of the sample- 
holding portion is not restricted to any specific one in 
this embodiment and may be a concave portion com- 
posed of a curved surface such as those observed for 
the usual microplate or a cylindrical or conical concaved 
portion 

The size of the sample-holding portion in this 
embodiment must be such that a desired amount of a 
sample may be retained in the portions after removing 
the excess sample liquid through absorption by the liq- 
uid-absorbent body. The specific size thereof is not 
restricted to a particular range inasmuch as the forego- 



ing requirements are satisfied, but preferred are those 
having a diameter ranging from 3 to 10 mm and a depth 
ranging from 0.5 to 5 mm and capable of holding a sam- 
ple in an amount ranging from about 0.01 to 0.2 ml. 

5 Fig. 11 a perspective view of the test instrument 

according to a third embodiment of the present inven- 
tion; Fig. 12 is a top plan view of the test instrument as 
shown in Fig. 1 1 ; Fig. 13 is a cross sectional view of the 
test instrument as shown in Fig. 12, taken along the line 

10 CC; and Fig. 14 is a cross sectional view of the test 
instrument as shown in Fig. 12, taken along the line DD\ 
In the third embodiment of the present invention as 
shown in Figs. 11 to 14, the sample-holding portions 3 
are designed such that the periphery thereof is higher 

15 than the level of the bottom of the container except for 
the sample-holding portions. In other words, the bottom 
face of the sample container other than the sample- 
holding portions is lower than the external edge of the 
sample-holding portions. If the sample-holding portion 

20 has such a structure, the liquid sample once accommo- 
dated in the sample container is absorbed by the liquid- 
absorbent body to thus lower the liquid level and when 
the liquid level is reduced to a level of lower than the 
external edge portion of the sample-holding portions, 

25 the excess sample floods the bottom face of the con- 
tainer other than the sample-holding portions and is 
removed therethrough. Thus, a desired amount of the 
sample can certainly be retained in the sample-holding 
portions. 

30 Therefore, the whole of the bottom face of the sam- 
ple container other than the sample-holding portions 
must not strictly be lower than the peripheral edge of the 
sample-holding portions and the levels of portions dis- 
tant apart from the sample-holding portions, linear por- 

35 tions for connecting the sample- holding portions and 
substantially free of any width or the like may be identi- 
cal to or higher than that of the peripheral edge of the 
sample-holding portions inasmuch as the instrument 
can ensure the foregoing functions. In the specific 

40 examples as shown in Figs. 1 1 to 14, the linear portions 
5 for connecting the sample-holding portions and sub- 
stantially free of any width is positioned at the level iden- 
tical to that of the peripheral edge of the sample-holding 
portions. 

45 The sample-holding portions in this embodiment 
may be hydrophilic regions like the foregoing first 
embodiment or concave regions like the second embod- 
iment, but preferred are concave regions, as in the spe- 
cific example shown in Figs. 11 to 14, whose external 

so edge corresponds to the highest portions of the bottom 
face of the sample container. 

Furthermore, the sample-holding portions each 
preferably has such a construction that the center of the 
part positioned between every neighboring two sample- 

55 holding portions is the lowest part as shown in Figs. 1 1 
to 14. Moreover, it is preferred that the sample-holding 
portions be designed in such a manner that the liquid- 
absorbent body 2 is brought into contact with the liquid 
sample accommodated in the sample container at that 
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lowest part 6. In the specific embodiment shown in Figs 
11 to 14, the liquid-absorbent body is positioned below 
the sample container, while holes are formed through 
the lowest central part situating between the sample- 
holding portions on the bottom of the sample container, 
the liquid-absorbent body is exposed to the inner face of 
the sample container through the holes and thus the liq- 
uid-absorbent body comes in contact with the liquid 
sample when the liquid sample is accommodated in the 
sample container. 

If the sample-holding portions are designed to have 
such a construction, all of the excess liquid sample 
flows down to the central lowest part situating between 
every neighboring two sample-holding portions and is 
absorbed at that part by the liquid-absorbent body and 
therefore, the test instrument of the invention can 
ensure efficient removal of the excess liquid sample. 
Moreover, the sample-holding portions are preferably 
formed as concave portions, since the sample-holding 
portions and the sample container may integrally be 
formed from the foregoing materials such as plastic 
sheets, in such case. 

Fig. 15 is a cross sectional view of a variation of the 
test instrument according to the foregoing third embodi- 
ment and Fig. 15 shows a longitudinal cross sectional 
view of the test instrument taken along the line CC in 
Fig. 12. 

In Fig. 1 5, the sample container constituting the test 
instrument is provided with a base 1 having the struc- 
ture as shown in Figs. 11 to 12 and an absorbent body- 
accommodating tool 21 positioned below the base 1. 
The base 1 comprises, as shown in Figs. 11 to 12, a plu- 
rality of sample-holding portions 3; linear portions 5 
each arranged while connecting the sample-holding 
portions to one another and low level parts 6 arranged 
within the region surrounded by the linear portions 5 
Moreover, the absorbent body-accommodating tool 21 
comprises a plate-like body 22 which forms a flat bottom 
wall; cylindrical standing-up walls 23 upwardly extend- 
ing from the plate-like body 22; and concave top walls 
24 for closing the top portions of the standing-up walls 
23. 

The outer contour of the plate-like body 22 is sub- 
stantially in agreement with that of the base 1 and the 
plate-like body 22 and the base 1 form an absorbent 
body-accommodating space which is substantially 
closed except for the hole (see Fig. 12) formed at the 
low level part 6. The standing-up wall 23 is positioned 
immediately below the sample-holding portion 3, the 
cross sectional contour of the standing-up wall 23 is 
substantially in agreement with the outer peripheral 
contour of the sample-holding portion 3 and the upper 
face of the concave top wall 24 and the lower face of the 
sample-holding portion 3 are complementary to one 
another in shape. The liquid-absorbent body 2 having 
such a height (thickness) that the body substantially 
reaches the lower face of the low level part 6 is arranged 
around the standing-up wall 23. Accordingly, the liquid- 
absorbent body 2 is positioned immediately below the 



low level part 6 and the upper face of the liquid-absorb- 
ent body 2 comes close to the hole of the low level part 
6. 

It is preferred to form the base 1 and the absorbent 
5 body-accommodating tool 21 from a transparent mate- 
rial, since the degree of color development of the sam- 
ple-holding portions 3 after the test can automatically 
and easily be determined by making light rays incident 
upon them from the direction A. 
w Fig. 16 is an exploded perspective view showing 
another variation of the test instrument of the present 
invention according to the third embodiment and Fig. 1 7 
is a cross sectional view of the test instrument as shown 
in Fig. 16. 

is The test instrument as shown in Fig. 16 comprises 
a base 1 which constitutes the bottom face of a sample 
container; a liquid-absorbent body 2 arranged on the 
lower side of the base 1; and an absorbent body- 
accommodating tool 21 capable of accommodating the 

20 liquid -absorbent body 2 therein. A concave portion is 
formed by a downward curved continuous wall 9 in the 
central region of the base 1 and a plurality of circular 
openings 8 are arranged at desired distances on the 
bottom of the concave portion. Linear portions 5 extend - 

25 ing in the direction of the diameter of the opening 8 are 
arranged so that the peripheral edges of the openings 8 
are connected to one another and each linear portion 5 
extends between every two neighboring openings 8 on 
the plane (or at the height) on which the peripheral edge 

30 of the openings 8 are positioned. The bottom face of the 
base 1 downward extends at an angle within the region 
surrounded by the periphery of the openings 8 and the 
linear portions 5 to thus form a funnel-like low level part 
6. A hole or opening is formed at the center of the lower 

35 most low level part 6 and it permits the liquid communi- 
cation of the upper region with the lower region of the 
base 1 . 

The liquid-absorbent body 2 has an outer contour 
capable of being accommodated in the absorbent body- 

40 accommodating tool 21 and is provided with, at the 
center thereof, through-holes 31 the number of which is 
identical to that of the circular openings 8 on the base 1 . 
Each through-hole 31 has a circular cross section hav- 
ing a diameter slightly larger than that of the circular 

45 opening 8 and formed through the liquid-absorbent 
body 2 at distances substantially identical to those 
observed for the circular opening 8. The absorbent 
body-accommodating tool 21 which is, as a whole, 
formed in a container having an opened top is provided 

so with a bottom wall 22, an external peripheral wall 25 and 
external edges 26. A linear step portion 29 which can be 
aligned with the outer periphery of the base 1 is formed 
at each external peripheral edge 26 Moreover, the 
cylindrical standing-up walls 23 are formed at the center 

55 of the bottom wall 22 and the number thereof is identical 
to that of the circular openings 8 or the through-holes 
31. The outer diameter of the standing-up wall 23 is 
substantially in agreement with the inner diameter of the 
through-hole 31. The top of the standing-up wall 23 is 
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closed by a downward depressed-concave top wall 24 
and the upper face of the top wall 24 forms concave 
sample-holding portion 3. A step portion 27 in the cir- 
cumferential direction is formed at the upper outer 
periphery of the standing-up wall 23 and the outer diam- 
eter of the tapered portion (upper portion) of the step 
portion 27 is substantially consistent with the inner 
diameter of the opening 8 of the base 1. 

When practically using the test instrument, the liq- 
uid-absorbent body 2 is accommodated in the absorb- 
ent body-accommodating tool 21 as shown in Fig. 17, 
each cylindrical standing-up wall 23 of the absorbent 
body-accommodating tool 21 passes through each cir- 
cular through-hole 31 of the liquid-absorbent body 2. In 
addition, the base 1 is put on the absorbent body- 
accommodating tool 21 like the cap for the tool 21 and 
the external peripheral edge of the base 1 is mounted 
on the external peripheral edge 26 of the tool 21. Each 
circular opening 8 of the base 1 is aligned with the top of 
each standing-up wall 23 of the tool 21 As shown in Fig. 
1 7, the stepped portion 27 of the standing-up wall 23 is 
fitted to the opening 8 of the base 1 and the outer 
peripheral top edge of the standing-up wall 23 is set in 
the prescribed position on the plane identical to the bot- 
tom plane of the sample container. 

Moreover, the height (thickness) of the liquid- 
absorbent body 2 is set at a level at which the upper 
plane of the liquid-absorbent body 2 comes close to the 
hole formed at the lower most part of the funnel-like low 
level part 6. In the embodiment shown in Figs. 16 and 
1 7, a plurality of projections 28 are arranged in the vicin- 
ity of each standing-up wall 23. Each projection 28 is set 
in the prescribed position, i.e., immediately below the 
hole of each low level part 6 so that the liquid-absorbent 
body 2 is certainly positioned in the vicinity of the hole of 
the low level part 6. 

In this variation, it is also preferred to form the base 
1 and the absorbent body-accommodating tool 21 from 
a transparent material, since the degree of color devel- 
opment of the sample-holding portions 3 after the test 
can automatically and easily be determined by making 
light rays incident upon them from the direction A and 
this is also effective to efficiently eliminate any influ- 
ence, upon the transmittance of the light rays incident 
thereupon from the direction A, of the water vapor 
adhered to the interstice between the concave top wall 
24 and the sample-holding portion 3 as in the variation 
shown in Fig. 15. 

In the forth embodiment of the test instrument of the 
present invention, the instrument is provided with a cap 
body for the sample container, the liquid-absorbent 
body is fitted to the cap body and a liquid sample is 
poured into the sample container Thus, the liquid- 
absorbent body comes in contact with the liquid sample 
when the cap body is fitted to the sample container to 
absorb the excess sample other than the sample to be 
retained in the sample-holding portions. In this embodi- 
ment, the shapes of the cap body and the liquid-absorb- 
ent body are not restricted to any specific ones so far as 



the test instrument ensures the foregoing functions, but 
the instrument is preferably designed in such a manner 
that the liquid-absorbent body comes in contact with the 
sample in the portion other than the portion situating 
5 just above the sample-holding portions. Thus, a desired 
amount of the sample is held in the sample-holding por- 
tions. 

Figs. 18 and 19 show examples of such liquid- 
absorbent bodies usable in the test instruments of the 
io present invention according to such an embodiment. 

Tne liquid-absorbent body as shown in Fig. 18 is 
slightly smaller than the sample container and has a 
rectangular outer shape so that the body can be 
inserted into the sample container, the part correspond- 
15 ing to the portion on the bottom face of the sample con- 
tainer on which the sample-holding portions are formed 
is in the form of a rectangular cavity smaller than the 
outer shape, and it is designed to have such a structure 
that, when a cap body is fitted thereto and the cap body 
20 is in turn fitted to the sample container, the bottom face 
of the liquid-absorbent body approximately comes in 
contact with the bottom of the sample container at the 
outer periphery of the portion on the bottom face of the 
sample container on which the sample-holding portions 
25 are formed. 

The liquid-absorbent body shown in Fig. 19 has an 
outer shape and the overall size identical to those 
shown in Fig. 15, but the part corresponding to the por- 
tion on the bottom face of the sample container on 
30 which the sample-holding portions are formed inde- 
pendently forms a cavity and it is designed in such a 
manner that, when a cap body is fitted thereto and the 
cap body is in turn fitted to the sample container, the liq- 
uid-absorbent body approximately comes in contact 
35 with the bottom of the sample container at the outer 
periphery of the portion on the bottom face of the sam- 
ple container on which the sample-holding portions are 
formed and the portions situating between every two 
neighboring sample-holding portions. 
40 Fig. 1 7 is a bottom view of a cap body 7 to which the 
liquid-absorbent body shown in Fig. 19 is fitted and Fig. 
21 shows a cross sectional view of the sample container 
to which the cap body shown in Fig. 20 is fitted, at the 
position con esponding to the line EE' in Fig. 20. 
45 In the test instrument of the present invention 

according to the forth embodiment, the sample con- 
tainer does not comprise any liquid-absorbent body and 
therefore, a part of the inner wall of the sample con- 
tainer is not constituted by the liquid-absorbent body 
50 unlike the foregoing first to third embodiments. The 
other constructions such as the structure of the sample- 
holding portions may be the same as those discussed 
above in connection with the foregoing first to third 
embodiments. 

55 When using the foregoing test instrument of the 
present invention, a desired reaction solution or culture 
medium is added to the sample-holding portions of the 
instrument to thus carry out a reaction or cultivation, fol- 
lowed by, if necessary, addition of a reagent required 
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after the reaction or the cultivation and detection of the 
test results on the basis of, for instance, the color devel- 
opment, light emission, emission of fluorescent rays or 
changes in turbidity, depending on the principle of each 
test. f 

For instance, when determining the lowest inhibi- 
tory concentration of an antibacterial agent, there have 
been known, for instance, a method for visually detect- 
ing the proliferation of bacterial in the culture medium; a 
method for detecting the turbidity of the cutture medium 
by means of the absorbance observed at 500 to 700 
nm; and a method which comprises the steps of adding 
a fluorescent substrate to the culture medium, deter- 
mining the amount of a fluorescent substance gener- 
ated by the action of the bacterial enzyme accumulated 
in the cutture medium as the proliferation of the bacteria 
proceeds through the determination of the intensity of 
the fluorescent rays emitted by the substance and 
determining the correlation between the proliferation of 
the bacteria and the intensity of the lluorescent rays. 

The addition of, for instance, a reaction solution or 
a culture medium to the sample-holding portions can be 
carried out by simply injecting an appropriate amount 
(the amount sufficient for completely soaking at least 
the sample-holding portions) of the same into the sam- 
ple container using, for instance, a pipette. Thus, a 
desired amount of the sample can be retained in the 
sample-holding portions. 

In order to retain a sample in each sample-holding 
portion in the foregoing test instrument according to the 
forth embodiment, the sample is poured into the sample 
container to such an extent that at least the sample- 
holding portions on the bottom of the container are 
soaked, thereafter a cap body is fitted to the container. 
Then the cap body is removed after the excess sample 
is absorbed by the liquid-absorbent body and a desired 
amount of the sample is retained in the sample-holding 
portions. 

Test results are most simply detected with the 
naked eyes, but if more correct results are required or if 
the results cannot be observed with the naked eyes, in 
particular, the sample-holding portions are very small, 
the turbidity, the developed color, the emitted light, the 
generated fluorescent rays or the like listed above can 
be detected by any conventionally used detection 
device to thus give desired test results. The measure- 
ment of, for instance, absorbance and intensity of fluo- 
rescent rays for the determination of the foregoing 
minimum inhibitory concentration of an antibacterial 
agent can be carried out using any commercially availa- 
ble absorption spectrophotometer or fluorometer. The 
test instrument of the present invention may be pro- 
duced so as to be adapted to these automated known 
measuring instruments. 

The test instrument of the present invention can be 
used in a variety of chemical tests which make use of 
biological substances such as antigens, antibodies 
and/or enzymes, and/or non-biological substances such 
as color-developing compounds and microbiological 



tests including cultivation of microorganisms, which 
have conventionally been carried out using microplates 
of plastics and the instrument of the invention can quite 
easily and rapidly form a large number of reaction sys- 
j terns without dispensation thereof by, for instance, a 
mtcropipette. Moreover, any scatter of the sample in the 
surroundings during the test can effectively be pre- 
vented. 

The present invention will hereinafter be explained 
io in more detail with reference to Examples, but the 
present invention is not limited to these specific Exam- 
ples at all. In the following Examples, the term "%" 
means "% by weight". 

15 Example 1 : Test Instrument According to the 1st 
Embodiment of the Present Invention 

The test instrument according to the first embodi- 
ment of the present invention, as shown in Figs. 1 to 3, 
20 was produced by the method detailed below. 

A pattern of circular solids [6(fengthwise) x 
10(widthwise)], each having a diameter of 5 mm and a 
thickness (as determined after drying) of 25 tim, was 
printed on a polyethylene terephthalate sheet having a 
25 length of 6 cm, a width of 1 0 cm and a thickness of 1 00 
urn and having a tackiness-imparted back face by the 
screen printing method which made use of a 1 0% aque- 
ous solution of a water-soluble polyacryl amide resin 
(available from Wako Pure Chemical Co., Ltd.), followed 
30 by drying and irradiation with 10 Mrad of an electron 
beam (EB) at an accelerating voltage of 180 kV using 
an electron beam irradiation apparatus (Curetron, avail- 
able from Nisshin High Voltage Co., Ltd.) to thus form a 
water-absorbing gel layer. 
35 Then 6 kinds of antibacterial agents were coated on 
the pattern of these circular solids at 9 different concen- 
trations and the remaining one rank was defined to be 
controls free of any antibacterial agent. Specific anti- 
bacterial agents used are listed in the following Table 1 , 
40 a 1% Hydroxypropyl Cellulose (HPC) Type-L (available 
from Nippon Soda Co., Ltd.) in isopropyl alcohol con- 
taining each antibacterial agent was used as an ink, 
0.01 ml each of the solution was applied to the corre- 
sponding circular solid using a dispenser and then 
45 dried. The content of each antibacterial agent present in 
the solution was changed in such a manner that the 
coated amount of PVP was identical, while the content 
of the antibacterial agent was adjusted to 160, 80, 40, 
20, 10, 5, 2.5 or 1.25 ng for each antibacterial agent. 
so Further a protective film was formed thereon by drop- 
wise adding a 5% solution of HPC Type-L in isopropyl 
alcohol (0.01 ml each) thereto using a dispenser and 
then drying Moreover, As a control, a HPC solution free 
of any antibacterial agent was also applied to one rank 
55 of the circular solid. 

A test instrument was produced by forming a poly- 
styrene container which comprised a base having a 
length of 8 cm and a width of 12 cm and a liquid -absorb- 
ent body-covering member 4 having a height of 0.8 cm 
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and a width of 1 cm through integral injection-molding, 
filling the space formed between the base and the cov- 
ering member with acetate filament fibers (3 g in all) as 
the liquid-absorbent body and then adhering the forego- 
ing drug-coated sheet to the inner bottom wall of the 
container. 

Staphylococcus aureua ATCC 25923 was used as 
a bacterium to be tested, the bacterial cells cultivated 
overnight on an agar medium were suspended in a ster- 
ilized physiological saline at a density of about 10 8 
CFU/ml, followed by diluting it 1000 times (about 10 5 
CFU/ml) with Muller-Hinton broth (composition: meat 
extract 300 g; casamino acid 17.5 g; starch 1.5 g; puri- 
fied water 1000 ml), and pouring, at a time, the resulting 
20 ml of the broth inoculated with the bacterial cells to 
be tested into the container. The container was once 
filled with the broth, but gradually absorbed by the liq- 
uid-absorbent body. Ultimately, a desired amount of the 
broth was retained only on the circular pattern coated 
with the drug and the excess broth was completely 
removed after about 30 seconds. 

A polyethylene terephthalate sheet having a thick- 
ness of 1 00 [itn was adhered to the top of the container 
for preventing any evaporation and the cultivation was 
carried out at 35°C for 16 to 18 hours. After completion 
of the cultivation, there was determined the drug con- 
centration in the sample-holding portion wherein any 
growth of the bacteria was not recognized with the 
naked eyes, which was defined to be MIC value. 

The MIC values evaluated in this Example are sum- 
marized in the following Table 1 . 



Table 1 



Name of Drug 


MIC Value(ug/ml) 


Piperacillin (PIPC) 


0.5 


Oxacillin (MPIPC) 


0.25 


Cefazolin (CEZ) 


0.5 


Cefmetazole (CMZ) 


1.0 


Minocycline (MINO) 


0.25 


Ofloxacin (OFLX) 


0.5 



Example 2: Test Instrument According to 1st Embodi- 
ment of the Present Invention 

A water-absorbing gel layer was formed on an acryl 
sheet having a length of 8 crn, a width of 12 cm and a 
thickness of 0.1 cm. in the same manner used in Exam- 
ple 1 Moreover, the same procedures used in Example 
1 were repeated to apply a drug onto circular patterns 
using a dispenser and to form a protective layer ther- 
eon. 

A liquid-absorbent body having a width of 1 cm and 



a thickness of 0.8 cm identical to that used in Example 
1 was adhered to the peripheral edge of the portions on 
the base coated with the drug and further a liquid- 
absorbent body-covering member 4 was formed from 

5 the same acryl sheet used above so that the outer side 
and top face of the liquid-absorbent body were covered. 

The test instrument of the present invention thus 
produced was subjected to the same test for sensitivity 
to antibacterial agents carried out in Example 1 and the 

io results thus obtained were similar to those observed in 
Example 1 . 

Example 3: Test Instrument According to 1st Embodi- 
ment of the Present Invention 

15 

A polystyrene container which comprised a base 1 
having a length of 8 cm, a width of 12 cm and a thick- 
ness of 0.1 mm and a liquid-absorbent body-covering 
portion having a width (from the outer edge of the base) 

20 of 1 cm was produced by integral injection-molding. 

A water-absorbing gel layer was formed on the 
inner bottom surface of the container in the same man- 
ner used in Example 1 . Moreover, the same procedures 
used in Example 1 were repeated to apply a drug onto 

25 circular patterns using a dispenser and to form a protec- 
tive layer thereon. 

The space formed between the base and the liquid- 
absorbent body-covering portion of the container was 
filled with a liquid-absorbent body identical to that used 

30 in Example 1 . 

The test instrument of the present invention thus 
produced was subjected to the same test for sensitivity 
to antibacterial agents carried out in Example 1 and it 
was confirmed that the results obtained were similar to 

35 those observed in Example 1. 

Example 4: Test Instrument According to 2nd Embodi- 
ment of the Present Invention 

40 A test instrument as shown in Figs. 8 to 10 accord- 
ing to the present invention was produced by the 
method detailed below. 

A polystyrene container was produced by the injec- 
tion-molding, which was composed of a base portion 

45 having a length of 8 cm, a width of 12 cm and a thick- 
ness of 5 mm provided with concave portions as sam- 
ple-holding portions [6(lengthwise) x 10(widthwise); 60 
portions in all], each having a diameter of 5 mm and a 
depth of 2.5 mm, and a liquid-absorbent body-covering 

so portion having a height of 1 cm, a width of 1 cm and a 
thickness of 0 1 mm which was positioned at the periph- 
eral edge of the base, the base and the covering portion 
being united together. 

A drug was applied onto the concave portions of the 

55 sample-holding portions using a dispenser by the same 
method used in Example 1. 

The space formed between the base and the liquid- 
absorbent body-covering portion of the container was 
filled with a liquid-absorbent body identical to that used 
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in Example 1. 

The test instrument of the present invention thus 
produced was subjected to the same test for sensitivity 
to antibacterial agents carried out in Example 1 and it 
was found that the results obtained were similar to those 
observed in Example 1. 

Example 5: Test Instrument According to 3rd Embodi- 
ment of the Present Invention 

A test instrument as shown in Figs. 1 1 to 1 4 accord- 
ing to the present invention was produced by the 
method detailed below. 

A polystyrene sample container having a structure 
as shown in Figs. 11 to 14 was produced by the injec- 
tion-molding. The container had a length of 8 cm, a 
width of 12 cm and a thickness of 1 cm, was provided 
with concave portions, on the bottom, as sample-hold- 
ing portions [6(lengthwise) x 12(widthwise); 72 portions 
in all], each having a diameter of 5 mm and a depth of 
2.5 mm, and the level of the bottom face other than the 
sample-holding portions was lower than that of the 
peripheral edge of the sample-holding portions. 

The peripheral edge of the sample- holding portion 
is about 5 mm lower than the top of the peripheral wall 
of the container, the lowest portions each surrounded by 
4 sample-holding portions or 2 sample-holding portions 
at the outer periphery are further 1 .5 mm lower than the 
peripheral edge of the sample-holding portions and 
openings having a diameter of 1 mm were formed 
through the lowest positions (91 openings in all). 

A drug was applied onto the concave portions of the 
sample-holding portions using a dispenser by the same 
method used in Example 1. 

A liquid-absorbent body having a length of 6 cm, a 
width of 10 cm and a thickness of 1 mm (Dripsheet 
available from Dai Nippon Printing Co., Ltd.) was 
arranged below the bottom face of the foregoing con- 
tainer so that all of the openings were closed by the 
body and a polystyrene bottom member produced by 
injection-molding was fitted to the lower portion of the 
container. 

The test instrument of the present invention thus 
produced was subjected to the same test for sensitivity 
to antibacterial agents carried out in Example 1 and it 
was found that the results obtained were similar to those 
observed in Example 1. 

Example 6: Test Instrument According to 4th Embodi- 
ment of the Present Invention 



having a diameter of 5 mm and a depth of 2.5 mm, and 
a cap body which could highly tightly be fitted to the con- 
tainer. 

A drug was applied onto the concave portions of the 
5 sample-holding portions of the foregoing container 
using a dispenser by the same method used in Example 
1. 

To the foregoing cap body, there was adhered grid- 
like liquid-absorbent body formed from filter paper 

w which had a shape as shown in Fig. 19 and which was 
present immediately above the portions of the container 
other than those on which the sample-holding portions 
were present. When the cap body is fitted to the con- 
tainer, the bottom face of the liquid-absorbent body is 

is almost brought into contact with the inner bottom face of 
the sample container other than the sample-holding 
portions. 

A broth (80 ml) inoculated with the bacterial cells to 
be examined identical to that used in Example 1 was 

20 poured into the container provided with concave por- 
tions at a time to thus fill the container with the broth, 
then the foregoing cap body was fitted to the container, 
the broth began to be absorbed by the liquid-absorbent 
body and after 30 seconds, the excess of the broth 

25 other than that to be retained in the concave portions on 
the sample-holding portions was completely absorbed 
by the liquid-absorbent body. 

Thereafter, the cap body was removed, then the 
growth of the bacterial ceils was observed by the same 

30 method used in Example 1 to thus determine the sensi- 
tivity of the bacterial cells to the antibacterial agent. The 
same results observed in Example 1 were obtained. 



Claims 



35 



1. An instrument for chemical and microbiological 
tests comprising a sample container for temporarily 
storing a liquid sample; a plurality of sample-hold- 
ing portions formed on the bottom face of the sam- 

40 pie container; and a liquid-absorbent body capable 
of coming in contact with the liquid sample so that 
the body can absorb the excess sample, when the 
liquid sample is introduced into the container, while 
retaining the sample to be held on the sample-hold- 

45 ing portions. 

2. The instrument as set forth in claim 1 wherein the 
sample-holding portions are provided as 
hydrophilic portions on the bottom face of the con- 

50 tainer. 



A test instrument as shown in Figs 20 and 21 3. 
according to the present invention was produced by the 
method detailed below. 

There were produced by injection-molding of poly- 55 
styrene a container having a length of 8 cm, a width of 4. 
12 cm and a height of 1 cm provided with concave por- 
tions, on the bottom thereof, as sample-holding portions 
[6(lengthwise) x 10(widthwise); 60 portions in all], each 



The instrument as set forth in claim 1 wherein the 
sample-holding portions are provided as concave 
portions on the bottom face of the container. 

The instrument as set forth in claim 1 wherein the 
liquid-absorbent body is provided so that it consti- 
tutes a part or the whole of the inner side of the 
sample container for temporarily storing a liquid 
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sample. 



5. The instrument as set forth in claim 4 which com- 
prises a base having sample-holding portions and a 
liquid-absorbent body arranged on the base. s 
wherein the inner bottom face of the sample con- 
tainer for accommodating the liquid sample is 
defined by the face of the base on which the sam- 
ple-holding portions are formed and the inner side 
face of the container is defined by the liquid-absorb- io 
ent body. 

6. The instrument as set forth in claim 1 wherein the 
liquid-absorbent body is provided so as to consti- 
tute a part or the whole of the inner bottom face, is 
except for the sample-holding portions, of the sam- 
ple container for accommodating a liquid sample. 



7. The instrument as set forth in claim 1 wherein the 
periphery of the sample-holding portion is posi- 
tioned at a level higher than that of the portion on 
the bottom face of the container other than the sam- 
ple-holding portion. 

8. The instrument as set forth in claim 7 wherein the 
liquid-absorbent body is provided such that it con- 
stitutes the lowest portion of the bottom face of the 
container except for the sample-holding portion. 
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9. The instrument as set forth in claim 1 which further 
comprises a cap body of the sample container for 
accommodating the liquid sample and the liquid 
absorbent body is positioned on the internal surface 
of the cap body so that, when the cap body is fitted 
to the container, the liquid -absorbent body absorbs 35 
the excess of the sample other than that to be 
retained in the sample-holding portion. 

10. The instrument as set forth in claim 1 wherein the 
sample-holding portions contain an agent for a 40 
chemical or microbiological test. 



concave sample-holding portions which are 
arranged on the hydrophobic bottom face of the 
sample container, spaced apart from one another 
and contain an agent for a chemical or microbiologi- 
cal test; and a liquid-absorbent body which is pro- 
vided so as to constitute a part or the whole of the 
inner side face of the sample container to thus 
absorb the liquid sample present at the periphery of 
the sample-holding portions when the liquid sample 
is introduced into the container. 

13. An instrument for chemical and microbiological 
tests comprising a sample container for at least 
temporarily storing a liquid sample; a plurality of 
sample-holding portions which are arranged on the 
hydrophobic bottom face of the sample container 
and spaced apart from one another; a liquid- 
absorbent body which is provided so as to absorb 
the liquid sample present at the periphery of the 
sample-holding portions when the liquid sample is 
introduced into the container; and a bottom mem- 
ber arranged behind the sample container and 
capable of supporting the liquid -absorbent body, 
the bottom member forming a region for accommo- 
dating the liquid-absorbent body in cooperation with 
the sample container, the sample container being 
provided with a peripheral portion positioned below 
the sample-holding portion and a through-hole 
formed on the peripheral portion, and the through- 
hole permitting the fluid communication with the liq- 
uid-absorbent body-accommodating region 
arranged between the sample container and the 
bottom member. 

14. The instrument of claim 13 wherein the outer 
peripheral edge of the sample-holding portion is 
positioned at a level higher than that of the periph- 
eral portion thereof and the peripheral portion is 
formed from a funnel-like wall body which down- 
ward extends from the outer edge towards the hole. 



11. An instrument for chemical and microbiological 
tests comprising a sample container for at least 
temporarily storing a liquid sample; a plurality of 45 
hydrophilic sample-holding portions which are 
arranged on the hydrophobic bottom face of the 
sample container, spaced apart from one another 
and contain an agent for a chemical or microbiologi- 
cal test; and a liquid-absorbent body which is pro- so 
vided so as to constitute a part or the whole of the 
inner side face of the sample container to thus 
absorb the liquid sample present at the periphery of 
the sample-holding portions when the liquid sample 
is introduced into the container. 55 

12. An instrument for chemical and microbiological 
tests comprising a sample container for at least 
temporarily storing a liquid sample, a plurality of 



15. The instrument of claim 14 wherein the bottom 
member is provided with a plurality of upward 
extending cylindrical standing-up walls and the top 
face of the standing-up wall has a shape substan- 
tially complementary to the lower face of the sam- 
ple-holding portion. 

16. The instrument of claim 13 wherein the bottom 
member is formed in the form of a container whose 
top is opened, a plurality of cylindrical standing-up 
walls which upward extend are formed on the bot- 
tom wall of the bottom member, the top face of the 
standing-up wall constitutes the sample-holding 
portion; a plurality of through-holes, through which 
the standing-up wall passes, are formed on the liq- 
uid-absorbent body and a plurality of openings 
capable of being fitted to the top portions of the 
standing-up walls are formed, on the bottom face of 
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the container. 

17. The instrument of claim 13 wherein upper projec- 
tions which support the liquid-absorbent body are 
arranged on the bottom wall of the bottom member 5 
and the projections are positioned below the 
through-holes. 

18. The instrument of claim 1 6 wherein the standing-up 
wall is formed in the form of a cylinder and a 10 
stepped portion is formed on the outer periphery of 

the standing-up wall, which is fitted with the inner 
peripheral edge of the opening on the bottom face 
to thus position the top edge of the standing-up wall 
and the bottom face on a substantially the same is 
plane. 
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